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“A diferença entre o conceito de saber e o de estar certo 
não é de grande importância, exceto quando “eu sei” 







A Síndrome da Apnéia Obstrutiva do Sono (SAOS) é uma doença crônica, de caráter 
progressivo, que afeta gravemente a saúde e a qualidade de vida. Entre as suas implicações 
estão os despertares e microdespertares freqüentes, a fragmentação, desestruturação e 
redução da eficiência do sono, que resultam em Sonolência Diurna Excessiva (SDE), 
reconhecida como fator causal do aumento dos riscos de acidentes de trânsito e de trabalho, 
comprometimento da segurança pessoal e coletiva, além de redução de funções cognitivas 
como memória, atenção, aprendizado e impacto neuropsíquico. Considerando a importância 
dessa enfermidade, diversos tratamentos têm sido propostos, dentre os quais se destaca o 
Aparelho Intraoral de Avanço Mandibular Progressivo (AIAMP). O objetivo do presente 
estudo foi o de avaliar o efeito do tratamento com o aparelho intraoral de avanço 
mandibular progressivo, na sonolência diurna excessiva de portadores da síndrome da 
apnéia obstrutiva do sono. Este estudo foi aprovado pelo Comitê de Ética da 
FOP/UNICAMP e todos os pacientes assinaram o Termo de Consentimento Livre e 
Esclarecido.  Dez voluntários adultos com idade média de 51 anos, sete do gênero 
masculino e três do gênero feminino com diagnóstico de SAOS pela polissonografia, foram 
avaliados quanto a SDE por meio do Teste da Manutenção da Vigília (TMV). Todas as 
avaliações foram realizadas antes e após o tratamento com o AIAMP- No Snore. Os 
resultados foram submetidos ao teste de Shapiro-Wilk para testar a homogeneidade e 
normalidade dos dados. O teste t de Student foi usado para comparar os dados dos testes da 
manutenção da vigília e índice de apnéia/hipopnéia, entre si; o teste de Wilcoxon das 
ordens assinaladas foi utilizado para comparar os despertares e microdespertares.O limite 
de significância foi de 5%. Na amostra, 30% dos pacientes apresentavam SAOS grave, 40% 
moderada e 30% SAOS leve e todos apresentavam SDE. Após o tratamento, 80% dos 
pacientes não apresentaram mais SDE; ocorreu redução significativa dos despertares e 
microdespertares, relacionados com a SAOS (P<0.0078) e do índice de apnéia/hipopnéia 
(P<0.0001). Os resultados do TMV indicaram diferença significativa antes e após o 
tratamento (P<0.0047), com um aumento na latência média para o início do sono. Assim, 
concluiu- se que o aparelho intraoral de avanço mandibular progressivo teve ação 
importante no controle da SAOS e conseqüente indicação para o tratamento da SDE.                                                                                                         




The Obstructive Sleep Apnea Syndrome (OSAS) it is a chronic disease, of progressive 
character, that it affects the health and quality of life of those suffering from it. Among their 
implications they are frequents arousals and micro-arousal, fragmentation, destructuring 
and reduction of the efficiency of sleep, that result in Excessive Daytime Sleepiness (EDS), 
recognized as causal factor of the increase of the risks of accidents of traffic and of work, 
compromising of the personal and collective safety, besides reduction of cognitive 
functions as memory, attention, learning and neuropsych impact. Considering the 
importance of that disease , several treatments have been proposed and among these stands 
out the intraoral progressive mandibular advancement appliance. Thus, the object of this 
study was to evaluate the effect of treatment with an intraoral progressive mandibular 
advancement appliance – No Snore (IPMAA - No Snore) in EDS in patients with OSAS. 
This study was approved by the Research Ethics Committee and patients signed a written, 
informed consent. Ten adult  patients with a mean age of 51 years, 7 men and 3 women 
with diagnosis of OSAS by polysonograph exam were evaluated with regard to EDS by 
means of the Maintenance of Wakefulness Test (MWT). The results were submitted to the 
Shapiro-Wilk test to verify normality and homogeneity. Comparison of the MWT, 
apnea/hypopnea index data was performed by the t-paired test; Wilcoxon signed-ranks test 
was used to compare the arousals and micro-arousals. All the evaluations were made before 
and after the use of the IPMAA - No Snore and the significance limit was set at 5%. 30% of 
the patients presented OSAS severe, 40% OSAS moderate and 30% OSAS mild and all 
presented SDE. After treatment, 80% of the patients did not present EDS; there was a 
significant reduction in OSAS symptoms related to arousals and micro-arousals 
(P<0.0078), and in the apnea/hypopnea index (P<0.0001). The results of MWT indicated a 
significant difference before and after the treatment (P<0.0047) with an increase in mean 
latency for the onset of sleep. Thus, it was concluded that the progressive mandibular 
advancement appliance has an important action in the control of OSAS and consequent 
indication for the treatment of excessive daytime sleepiness. 
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                   O sono é um fenômeno fisiológico restaurador e essencial para a manutenção 
do organismo. Apesar disto, a vida moderna tem tornado freqüente a privação de sono. Esta 
ocorre quase sempre de forma voluntária, por pressão sócio-econômica ou exposição 
excessiva à luz artificial, mas pode ocorrer também por distúrbios intrínsecos do sono, 
respiratórios ou não (Guilleminault & Brooks, 2001).  
                 Dentre os distúrbios respiratórios do sono, a Apnéia Obstrutiva do Sono (SAOS) 
é um dos mais contundentes, diminuindo substancialmente a saúde e a qualidade de vida de 
seus portadores. Trata-se de uma patologia incurável de cunho evolutivo e particularmente 
prevalente em homens de meia idade, sendo marcada por oclusão periódica parcial ou 
completa da via aérea superior durante o sono, resultando em dessaturação de 
oxihemoglobina e estimulação respiratória, finalizando quase sempre com um despertar 
(Gotsopoulos, 2002).  A SAOS também acarreta outras implicações graves como 
problemas cardíacos, além de alterações comportamentais, como mudanças do humor, 
déficit de atenção e concentração (ICSD-2, 2005). Como implicações cardiovasculares mais 
freqüentes, podem ocorrer arritmia cardíaca doença coronariana e acidente vascular 
encefálico ( Abad & Guilleminault, 2009). Estudos epidemiológicos recentes compararam a 
avaliação da SAOS com estudos preditores de risco cardiovascular em longo prazo e 
evidenciaram associação sólida e forte entre SAOS e hipertensão arterial sistêmica 
essencial (Chan & Cistulli 2009;  Andrén et al, 2009). Segundo  Kohler & Bloch, (2010) e 
Abe et al (2010), existe ainda evidência significativa e crescente de associação entre a 
SAOS e diabetes e síndrome metabólica Esses autores discutem ainda que arritmias 
cardíacas como, bradicardia, fibrilação atrial e taquicardia ventricular, são também 
observadas freqüentemente na Polissonografia (PSG), exame padrão ouro para diagnóstico 
da SAOS Também foi demonstrado que há uma associação muito clara entre SAOS e 
obesidade, induzindo a um prejuízo cognitivo diurno que inclui Sonolência Diurna 
Excessiva – SDE (Quan, 2006).                 
 
.                                                                                                                                                                                                                                                                                                                                                                                                                                                           
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                  As conseqüências desta síndrome são manifestas tanto no período noturno 
quanto diurno. No período noturno, em conseqüência do ronco e eventos respiratórios, são 
observadas dessaturação de oxihemoglobina, grande número de despertares e 
microdespertares, fragmentação do sono e modificações na arquitetura do mesmo. Dentre 
as conseqüências diurnas da SAOS estão os transtornos das funções cognitivas como 
atenção, memória, libido, aprendizado, percepção, concentração, sensação de sono não 
reparador, alterações do humor e da disposição, além de sonolência diurna excessiva (Sarzi-
Puttini, 2002), esta causada principalmente pela má qualidade e insuficiência de sono 
(Guilleminault & Brooks, 2001). 
                 Devido à condução neurofisiológica do sono, a sonolência pode não ser 
reconhecida até que ocorra de forma significativa. Ou seja, indivíduos não se reconhecem 
como sonolentos quando a atração para o sono é leve ou moderada. Hossain (2005) explica 
que nos distúrbios do sono, os indivíduos podem não identificar sonolência aumentada 
devido o hábito crônico para com o sintoma e que a percepção de sonolência pode ser 
suficientemente mascarada ou minimizada por condições físicas e mentais de alta 
motivação, excitação e competição com outras necessidades, como fome e sede.  
                  Há evidências consideráveis de que a sonolência contribui para o acontecimento 
de acidentes, tanto no trabalho em indústrias, como nos sistemas de transportes (Quan, 
2006). Outros estudos têm demonstrado ainda, os efeitos danosos da SDE na atenção, 
aprendizado, memória, tempo de reação, resolução de problemas e concentração (Durmer, 
2005; Edwin, 2006). 
                 Os termos sonolência e fadiga são ainda freqüentemente trocados entre si, por 
indivíduos que sofrem de privação de sono ou rompimento deste (Hossain, 2005). Embora 
a fadiga ou cansaço não seja uma condição idêntica à sonolência, médicos e pacientes 
tendem a comparar sonolência com fadiga, provavelmente, devido à sobreposição ou 
coexistência destes sintomas, em muitas condições fisiológicas e patológicas (Tsai, 2010). 
Sonolência e cansaço são associados com inatividade por muitas pessoas. Não obstante 
esses dois sintomas possam ocorrer juntos, eles podem também estar dissociados. Fadiga 
ou cansaço, mas não sonolência, pode ocorrer, por exemplo, depois de exercício físico. 
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Reciprocamente, sonolência, mas não fadiga é um problema para a maioria dos pacientes 
com narcolepsia (Dean et al, 2010). Por essa razão, a distinção entre sonolência ou 
hipersonia e fadiga ou cansaço é importante, pois a etiologia e o tratamento destes dois 
estados podem diferir. 
                  Fisiologicamente, sonolência parece ser principalmente dependente da 
manutenção da vigília e do ritmo circadiano, considerando que fadiga depende do nível de 
esforço (Dempey et al, 2010).  A sonolência é definida então, como sendo um estado de 
vigília no qual um indivíduo tem uma tendência aumentada para dormir ou um desejo ou 
tendência de sono, num período inadequado (Schwartz et al, 2009). Sua prevalência na 
população geral é de 5% (Partinen e Hublin, 2000, Arand, 2005).   
                  A quantificação da Sonolência Diurna Excessiva, não é simples; as reclamações 
de sonolência nem sempre coincidem objetivamente com o prejuízo da manutenção da 
vigília, em portadores de SAOS. A avaliação subjetiva da sonolência não se correlaciona 
fortemente com as quantificações objetivas (Krieger, et al, 2004). Assim, a utilização de 
ferramentas de quantificação objetiva pode prover uma avaliação melhor das alterações da 
função diurna, nestes indivíduos. Um método objetivo amplamente usado para avaliar a 
sonolência é o teste das latências múltiplas do sono (MSLT). Este exame mede a tendência  
de um indivíduo  para dormir. Contudo, pacientes com SAOS se queixam de uma 
inabilidade para ficar acordados e assim, o Teste da Manutenção da Vigília (TMV) é 
considerado o padrão ouro, para esta avaliação (Mazza, 2002). A instrução durante a 
realização deste teste é para permanecer acordado ao invés de dormir, considerando que 
indivíduos com SAOS, apresentam dificuldade de manter a vigília. Dessa forma, o TMV é 
indicado para diagnosticar indivíduos com sonolência diurna excessiva, assim como para 
avaliar a resposta ao tratamento, sendo também freqüentemente utilizado para avaliar a 
habilidade do indivíduo para permanecer acordado quando esta for uma preocupação de 
segurança de pública ou pessoal (Merril et al, 2006). 
              A SAOS pode ser tratada por meio de cirurgia para aumentar o espaço faríngeo e 
desta forma melhorar a passagem do ar; também por meio da aplicação noturna de pressão 
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aérea positiva contínua (CPAP), na via superior, com uso de máscara nasal, criando 
mecanismo pneumático para impedir o colabamento da faringe e por meio de aparelhos 
intraorais. O tratamento cirúrgico apresenta em muitos casos, eficácia limitada, além de se 
tratar de procedimento invasivo, que envolve risco considerável, principalmente em idosos 
ou indivíduos com comorbidades importantes. É indicado principalmente para redução dos 
tecidos moles da faringe, ou avanço cirúrgico da mandíbula (Eveloff, 2002). O tratamento 
com CPAP, por sua vez, embora eficiente, é pouco confortável e o equipamento é 
geralmente ruidoso, sendo indicado principalmente para o tratamento da SAOS moderada e 
grave e apnéia central (Ayow at al, 2009). Dentre os tratamentos conservadores destaca-se 
o Aparelho Intraoral de Avanço Mandibular Progressivo (AIAMP) que é bem aceito por 
seus usuários (Metha, 2001; Chan, 2007) proporcionando, portanto, uma alta taxa de adesão 
ao tratamento da SAOS, além de apresentar menor custo e maior portabilidade que o 
CPAP, estabelecendo ainda, resultados clínicos significativos, comprovados pela 
polissonografia. A indicação desse aparelho é para pacientes com SAOS de graus leve e 
moderado, e em alguns casos específicos de SAOS grave. (Mulgrew et al, 2010; McDaid et 
al, 2009). 
                Considerando a importância do sono para a qualidade de vida e a necessidade de 
mais estudos com tratamento de pacientes com SAOS e SDE por meio do AIAMP, esta 
pesquisa teve como objetivo o estudo do efeito do tratamento com o Aparelho Intraoral de 
Avanço Mandibular Progressivo “No Snore”, na Sonolência Diurna Excessiva de pacientes 
com Síndrome da Apnéia Obstrutiva do Sono, por meio do teste da manutenção da vigília, 
além de investigar variáveis das Polissonografias como: número de despertares e 
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. 
Abstract 
The Obstructive Sleep Apnea Syndrome (OSAS) may lead to fragmentation and 
destructuring of sleep that result in Excessive Daytime Sleepiness (EDS).  This study 
evaluated the effect of treatment with an intraoral progressive mandibular advancement 
appliance (IPMAA - No Snore) in EDS in patients with OSAS. Ten adult volunteers with a 
mean age of 51 years, 7 men and 3 women with diagnosis of OSAS by polysonograph 
exam were evaluated with regard to EDS by means of the Maintenance of Wakefulness 
Test (MWT) before and after having been treated with the IPMAA- No Snore. Comparison 
of the MWT, apnea/hypopnea index (AHI) data was performed by the t-paired test; 
Wilcoxon signed-ranks test was used to compare the arousals. The significance limit was 
set at 5%. All the evaluations were made before and after the use of the IPMAA - No Snore 
device.  After the treatment there was a significant reduction in OSAS symptoms related to 
arousals (P<0.0078), and in the AHI (P<0.0001). The results of MWT indicated a 
significant difference before and after the treatment (P<0.0047) with an increase in mean 
latency for the onset of sleep. It was concluded that the IPMMA - No Snore has an 
important action in the control of OSAS and could be indicated to treat excessive daytime 
sleepiness. 
 
Key words: Obstructive Sleep Apnea Syndrome, Excessive Daytime Sleepiness, Intraoral 












                 Sleep is a restorative physiologic phenomenon of essential importance to the 
maintenance of the body. Nevertheless, sleep deprivation has become a frequent event in 
modern life.  This almost always occurs in a voluntary manner due to socio-economic 
pressure or excessive exposure to artificial light, but it may also occur because of sleep 
disturbance itself, whether due to respiratory events, or not [1]. 
                 Among the respiratory disturbances of sleep, Obstructive Sleep Apnea Syndrome 
(OSAS) is one of the most harmful, substantially diminishing the quality of life of those 
suffering from it. It is an incurable pathology of an evolutionary nature and is particularly 
prevalent in middle-aged men, being marked by partial or complete upper airway occlusion 
occurring periodically during sleep, resulting in oxyhemoglobin desaturation and 
respiratory stimulation, almost always ending in arousal [2]. OSAS also has other severe 
implications, such as cardiac and behavioral problems, such as irritability, and attention and 
concentration deficit [3,4,5]. As regards cardiovascular implications, congestive heart 
failure [6,7], infarction of the myocardium, cardiac arrhythmia and coronary disease may 
occur  [8].  
                  Among the diurnal consequences of OSAS are cognitive function disorders, 
such as attention, memory, libido, learning, perception, in addition to the feeling of non-
reparative sleep, mood alterations and Excessive Daytime Sleepiness (EDS) [9].  
                  Excessive daytime sleepiness is the inability to stay awake and alert during the 
major waking episodes of the day, resulting in unintended lapses into drowsiness and sleep 
[5]. Chronic excessive sleepiness affects approximately 5% of the general population 
[10,11]. There is a considerable evidence that sleepiness contributes to both work and 
automobile accidents [12,13,14]. Other studies have also demonstrated the harmful effects 
of EDS on attention, learning, memory, reaction time, resolution of problems and 
concentration [15,16]. 
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                 OSAS treatments include surgery, continuous positive air pressure (CPAP) and 
intraoral appliances. Surgical treatment for sleep apnea is not very well accepted as it is an 
invasive procedure that requires staying in hospital  and demands the patient’s withdrawal 
from daily activities [17]. Although CPAP is a preferred method of treating sleep apnea, 
some people find it cumbersome often leads to reduced tolerance and compliance [2].  
Among the conservative treatments, the Intraoral Progressive Mandibular Advancement 
Appliance (IPMAA) has gained acceptance by OSAS sufferers, due to its low costs and 
very satisfactory clinical results, proven by polysonography [18,19]. These oral devices act 
maintaining the mandible in a protrusion position during sleep, thereby preventing 
pharyngeal collapse [2]. 
                Considering the importance of sleep in the quality of life and a few studies about 
the results of treatments of patients with OSAS and Excessive Daytime Sleepiness with the 
intraoral appliance, the aim of this study was to evaluate the effect of treatment with the 
Intraoral progressive mandibular advancement appliance - No Snore on Excessive Daytime 
Sleepiness in patients with OSAS, by means of the Maintenance of Wakefulness Test.  
 
 
MATERIAL AND METHODS  
Study Design 
 The study was approved by the Research and Local Ethics Committee, and 
volunteers signed a written, informed consent (Protocol No. 006/2006). Patients who 
were referred to the Sleep Medicine Service at the “Hospital Geral Sanatório” by 
physicians, bearing a Polysonograph exam with the diagnosis of OSAS and indication for 
treatment with the use of the intraoral mandibular advancement appliance, and who 
accepted participating in the study, were selected. Each patient was weighted (Kg), height 
(meter) was measured and the body mass index (kg/m
2
) was calculated and the
 
 neck 
circumference (cm) was measured too. All patients were submitted to anamnesis, intra- 
and extraoral clinical dental and radiographic exams. 
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 In addition, they answered the Epworth Sleepiness Scale and Sleep Diary, and were 
submitted the Maintenance of Wakefulness Test (MWT). Next, the intraoral progressive 
mandibular advancement appliance - No Snore was inserted. After three months all the 
exams were again applied. 
  
  Experiment  
 
                 The patients of this study were sequentially selected at the Sleep Medicine 
service of the "Hospital Geral Sanatório”, Maceió, Alagoas, Brazil, in the period from 
August, 2007 to August, 2009, in accordance with inclusion criteria i.e., to bear a 
Polysonograph of a complete night, with diagnosis of OSAS and indication for treatment 
with the use of Intraoral mandibular advancement appliance and to complain about 
Excessive Daytime Sleepiness (EDS). The exclusion criteria referred to the presence of 
periodontal disease, temporomandibular dysfunctions, bruxism, being under orthodontic or 
facial orthopedic treatment, use of substances that interfere in sleep, voluntary sleep 
insufficiency, diseases that interfere in sleep (except OSAS), Narcolepsy, Restless Leg 
Syndrome, Circadian Rhythm Disorders, Idiopathic Hypersomnia, periodic leg movements, 
neurological and psychiatric diseases, and lack of motivation for treatment. From 67 
patients that were referred by physicians only 38 were selected. Daytime sleepiness was 
first determined using the Epworth sleepiness scale. Sleep evaluation by the Epworth scale 
consists of answering eight self-evaluation questions by the individual, as regards the 
expectation to “doze off”. The evaluations of the probability of dozing off are: none (0), 
slight (1), moderate (2), or high (3). The sum of these responses provides a range of scores, 
categorized into: normal - score from 0 to 8; slight sleepiness from 9 to 12; moderate 
sleepiness 13 to 16 and severe sleepiness higher than 16 [20]. Only 24 volunteers, mean age 
of 51 years old, were classified as having sleepiness and filled out a sleep diary, which was 
applied for the seven days preceding the Maintenance of Wakefulness Test.  In this diary, 
the patients recorded the time of waking up, time taken to fall asleep, number of arousals 
during the night, and how long they remained awake, how many hours they slept, daytime 
occasions and duration of naps, use of alcohol and caffeine, stress and exercises during the  
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day, appetite or loss of it during the day, how they felt during the course of the day, what 
level of irritation they experienced, and whether they used medication that had action on 
the central nervous system. The Maintenance of Wakefulness Test was performed after the 
patients had a night of normal sleep with habitual number of hours and sleep pattern, 
verified by means of the sleep diary. After EDS had been confirmed by MWT, alginate the 
patients had both dental arches impressed with alginate and the plaster models (Pasom 
Gesso Ortodôntico Alfa, Pasom, São Lucas, SP, Brazil) were obtained. The Intraoral 
Progressive Mandibular Advancement Appliances - No Snore (registered with I.N.P.I under 
Patent No. MU8603012 4), were made on the plaster models. Two PVC plates (Bio-art, 
São Carlos, SP, Brazil), each 2.0 mm thick were conformed on the models under vacuum 
(Plastivac – P7, Bio-art, São Carlos, SP, Brazil) resulting in two devices, one being the 
maxillary and the other the mandibular part. After the plaster models were mounted in the 
BIMLER semi-adjustable articulator, the PVC devices were returned to the plaster models 
and the distance of vertical dimension of the  articulator was increased, and anterior  space 
between inferior and superior cast was obtained, which ranged from 1.5 to 2.5 mm, to allow 
disocclusion and assembly of the appliance, with 50% of the mandibular protrusion 
position individually pre-determined according to lateral teleradiographs of the head taken 
at rest, in protrusion and in maximum protrusion. The sum of the horizontal overjet 
measurement, together with the partial mandibular protrusion measurement, resulted in the 
total mandibular protrusion. To join the two PVC plates, two lateral orthodontic springs 
were made with stainless steel wire 1.2 mm in diameter (Morelli, São Paulo, Brazil), which 
had the function of maintaining mandibular protrusion and preventing mouth opening 
during sleep. These springs were joined to the two PVC plates with self-polymerizing 
acrylic resin (Jet Clássico Artigos Odontológicos, São Paulo, Brazil). After the appliance 
was made, it was finished with abrasive papers of decreasing grit, and polished in a bench 
lathe using pumice stone and spain white.  
                  After insertion and acclimatization period, the intraoral appliance in the 
patient’s mouth, were progressively adjusted resulting in mandibular protrusion. The 
titration ranged between 1 and 3 mm to approximate the degree of maximum protrusion 
defined for each  patient. The activations were made at intervals of 2 weeks, during which 
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incremental advancement of the mandible occurred until the maximum comfortable limit 
was reached. After three months of uninterrupted use of the IPMMA – No Snore, each  
patient was submitted to a second PSG, with the appliance inserted in the oral cavity, and 
second MWT was taken. The pre- and post-treatment results with the Intraoral Progressive 
Mandibular Advancement Appliance – No Snore were then compared.   
              Only ten volunteers with a mean age of 51 years participated until the research was 
finished. 
 
  Maintenance of Wakefulness Test 
                 This exam is an objective test applied to verify the subjects’ ability to remain 
awake, in spite of the soporific environment.  The procedure began 1.5 to 3 hours after the 
patients had woken up and subjects were given four 40 min MWT trials and two hourly 
intervals between each exam [21]. A quiet time of 15 min prior to each trial, when the 
subjects were restricted from excessive activity, reduced the effect of physiological 
variables on the test and smoking was prohibited during the 30 min before a trial. Subjects 
were required to abstain from caffeine beverages during the test day.   All trials were 
performed in a similar setting using a record montage electroencephalograph (EEG), in 
accordance with the International 10-20 system with the following channels: C3-A2, C4-
A1, O1-A2 and O2-A1, in addition to electrodes for recording an electro-oculogram (EOG) 
and a submental electromyogram (EMG) monitoring for sleep stage. The procedure was 
carried out in a silent room, with ambient temperature around 22 ºC and little lighting. 
During each MWT the patient wore loose fitting clothing and sat semi upright in a 
comfortable chair which had a high back to support the head, neck and another support for 
the feet.  In each test, the patients were instructed to keep their eyes open and try not to fall 
asleep and to remain awake. From the recordings obtained, the mean of sleep onset 
latencies were calculated. These are categorize as: mean sleep latency of greater than 20 
min is considered normal; mean sleep latency between 11 and 20 min is considered a 
doubtful result and mean sleep latency of less than 11 min is an indicative of excessive 
daytime sleepiness  [11,21]. 
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Statistical Analysis  
              The data were submitted to the Shapiro-Wilk test to verify the homogeneity and 
normality of the data. Comparison of the MWT, AHI data was made by the t-paired test; 
Wilcoxon signed- ranks test was used to compare the arousals and micro-arousals. All the 
evaluations were made before and after the use of the IPMAA - No Snore device.  For all 
statistical analyses, SAS System 9.1software (SAS Institute Inc.) was used and the 
significance limit was set at 5%. 
 
RESULTS 
             The baseline characteristics of patients were presented in table 1 and the results of 
the polysomnographs and Maintenance of Wakefulness tests (mean sleep latency) before 
and after treatment with the intra oral mandibular advancement appliance - No Snore were 
presented in Table 2.  
 
Table 1. Baseline characteristics of volunteers 






1 35 25.8 38.0 
2 53 26.7 34.5 
3 55 29.4 41.0 
4 59 29 40.0 
5 61 26.5 40.5 
6 63 30.5 43.0 
7 47 31.5 44.0 
8 42 30.4 43.0 
9 54 23.9 34.0 
10 41 35.0 41.5 
Mean (SD) 51(9.37) 28.9(3.2) 39.9 (3.4) 
                                                                       




Table 2 – Number of arousals, Apnea/Hypopnea Index per hour of sleep, mean sleep 






















arousals per night 
of sleep  
Apnea/hypopnea 




night of sleep 
Apnea/hypopnea 
Index per hour  
(AHI) 
1 304 16.00 4:15 78 7.00 27:25 
2 20 11.28 8:04 24 0.92 31:01 
3 23 5.05 8:21 14 0.00 37:22 
4 70 28.84 3:00 60 8.70 40:00 
5 77 65.25 7:20 36 1.03 32:10 
6 83 29.44 8:03 5 0.28 19:03 
7 51 46.91 4:20 55 3.80 40:00 
8 442 49.00 10:43 156 15.00 32:20 
9 117 24.08 5:18 56 5.00 13:22 
10 62 10.00 5:40 28 5.45 27:27 
               
                 There was a significant reduction in OSAS symptoms related to arousals and 
micro-arousals (P<0.0078); (Wilcoxon signed-ranks test), and in apnea/hypopnea index 
(P<0.0001; paired-t test) after the treatment. Thus, 80% of the patients no longer presented 
EDS after IPMAA - No Snore was inserted in the mouth.  An increase in mean latency for 
the onset of sleep was observed in the 2
nd
 MTW and it indicated a significant difference 









            Excessive Daytime Sleepiness during daily or work activities is a serious condition, 
a threat to life, which not only affects sleepy individuals, but also their families, persons 
closely involved in their daily life and society in general, and is therefore an object of 
growing interest in research and clinical evaluation.   
           This disturbance occurs as a result of an abnormal increase in the probability of 
falling asleep, with involuntary naps or intense sleep when this is not desired; that is to say, 
in situations during the day at an improper time, when one should normally be active [22]. 
The main causes of EDS are chronic sleep deprivation [23], Obstructive Sleep Apnea 
Syndrome, Narcolepsy, Restless Leg Syndrome, Circadian Rhythm Disorders, use of drugs 
and medications. Cognitive losses, problems of a social family and work order are among 
the consequences of EDS, in addition to the increased risk of traffic and work accidents, 
and risk to personal and collective safety.  
            In this study, the result of treatment with IPMAA - No Snore in individuals with 
OSAS and EDS was very significant, considering that a percentage of 80% of the sample 
with absence of EDS was obtained. The remaining 20% had a doubtful result, with an MSL 
of less than 20 min, which characterizes a doubtful result as regards discontinuation of 
EDS; nevertheless there was an improvement in its severity (MSL in the 2
nd
 MWT exam 
was higher.)  The reduction in the number of the arousals and micro-arousals caused by 
respiratory events, by means of OSAS treatment with IPMAA - No Snore, promoted an 
increase in MSL which, higher than 20 minutes, signifies absence of EDS [21]. It is 
possible that the non reduction in the arousals and micro-arousals in the remaining 20% of 
patients may have occurred due to extrinsic factors. Moreover, [24] suggested that long 
term intermittent hypoxemia may be a possible cause of persistent residual EDS after 
treatment. 
             The improvement in sleepiness obtained is not only statistically significant, but also 
clinically important, as it resembles the situation observed in other therapies accepted for 
the treatment of excessive daytime sleepiness, such as CPAP, which is a more expensive 
therapy with a lower index of adhesion to treatment [25, 26].  
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             In a meta-analysis review conducted by Patel [27], various studies used CPAP to 
treat OSAS and the Epworth sleepiness scale to evaluate EDS. However, this scale is a 
subjective method and it is known that the subjective complaint of sleepiness is variable 
among patients with similar sleep disturbances [28,29]. Complaints of daytime sleepiness 
are influenced by individual characteristics, sleep needs, physical and mental activity and 
psychological condition. The maintenance of wakefulness test (MWT) was designed to 
assess individuals’ tendency to fall asleep under soporific circumstances when instructed to 
remain awake [30]. The MWT has been suggested as a better correlate of daytime 
sleepiness in patients with obstructive sleep apnea syndrome [30,31,32]. Changes in sleep 
latency as measured by MWT were more closely correlated with subjective improvement 
after treatment and the MWT may be a more useful technique for monitoring sleepiness in 
patients with sleep apnea. Therefore, in this clinical study the objective MWT was used for 
comparing the use of IPMAA - No Snore with control EDS in patients with OSAS.  
            As far as the treatment of OSAS is concerned the oxygen desaturation observed in 
the 2nd PSG of all the patients was over 85%, therefore, within the normal range. 
Furthermore, all the patients presented an important reduction in the AHI, even those who 
showed a doubtful result as regards EDS, with a mean sleep latency of between 11 and 20 
minutes indicated by the MWT.  
             The good results found in this study with the use of IPMAA - No Snore could be 
attributed to the mandible maximum protrusion obtained for each subject with a maximum 
protrusive distance of 7mm or more [33]. However, it should highlighted that present study 
has a potential limitations considering the  patients  were selected from a sleep disorders 
service and they are motivated to receive a treatment for their sleepiness complains. Also, it 
should be considered the sample size that finished the study and the short time of follow- 
up. 
             Future studies are needed whether the IPMAA - No Snore will continue to be 
successful over time and for this a long follow-up time is mandatory. 
          Although the sample appears to be small, it was large enough to demonstrate 
significantly the influence of the IPMAA in the treatment EDS, which according to 
statistical analysis is not casual, but something that will also be observed in the population.  






            Within the limitations of the present study  it could be concluded that the Intraoral 
Progressive Mandibular Advancement Appliance - No Snore, can be indicated for OSAS 
treatment, which parallel to this, improved EDS symptoms  and consequently improved the 
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Conclusão Geral  
 
O tratamento com o AIAMP - No Snore, possibilitou que 80% dos pacientes portadores de 
SAOS não mais apresentassem SDE e que os demais 20% obtivessem melhora importante 
da SDE. Assim, dentro das limitações desse estudo conclui-se que o AIAMP - No Snore, se 
constituiu numa forma eficiente de tratamento da SDE decorrente da SAOS. 
Embora o estudo estatístico evidencie que os resultados possam ser aplicados a população 
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Anexo 4 - Diário do Sono  
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ACORDOU DURANTE A 
NOITE?QUANTAS 
VEZES?FICOU QUANTO TEMPO 
ACORDADO? 
       
QUANTAS HORAS DORMIU?        
COCHILOU DURANTE O 
DIA?QUANTAS 
VEZES?QUANTO TEMPO? 
       
INGERIU ÁLCOOL OU BEBIDAS 
CAFEINADAS?QUANTO? 
QUANDO? 
       
TEVE ESTRESSE DURANTE O 
DIA? 
       
FEZ ALGUM EXERCÍCIO 
DURANTE O DIA? QUAL? QUE 
HORAS? 
 
       
TEVE APETITE OU FALTA 
DELE, DURANTE O DIA? 
       
COMO PASSOU O DIA? 
1- NÃO MUITO BEM 
2- CANSADO 
3- ALERTA 
4- MUITO ALERTA 
       





4- MUITO ALTA 
       
USA MEDICAMENTOS? 
QUANTO TEMPO? QUAL? 




                                                                      














                       Estudos preliminares e Testes para Dados Pareados 
 
                                       The FREQ Procedure 
 
                                                         Cumulative    Cumulative 
               sde              Frequency     Percent     Frequency      Percent 
               ------------------------------------------------------------------ 
               Negativo                8       80.00             8        80.00 




                                                      Estudos preliminares 
 
       skewness_  skewness_  skewness_  normal_  normal_  normal_   probn_   probn_    
probn_ 
  Obs     tmv        psg        iah       tmv      psg      iah      tmv       psg      iah 
 





                     Teste t de Student para dados pareados para TMV e IAH 
 
  Obs   mean_tmv   mean_iah   std_tmv   std_iah     t_tmv     t_iah      prt_tmv       prt_iah 
 





                             Teste das Ordens Assinaladas para PSG 
 
                              median_              qrange_    signrank_     probs_ 
             Obs    q3_psg      psg      q1_psg      psg         psg          psg 
 




                             Teste das Ordens Assinaladas para PSG 
 
                                      The MEANS Procedure 
 
                                                                          Upper 95%    Lower 95% 
Variable    Label                                        Mean  Std Dev  CL for Mean  CL for Mean 
------------------------------------------------------------------------------------------------ 
TMV_antes   Teste de manutenção da vigília (Antes)      6.304    2.376        8.004        4.604 
TMV_depois  Teste de manutenção da vigília (Depois)    29.810    8.824       36.123       
23.497 
PSG_antes   Despertades e microdespertares (Antes)    136.556  140.683      244.694       
28.417 
PSG_depois  Despertades e microdespertares (Depois)    51.200   43.261       82.147       
20.253 
IAH_antes   Índice de Apnéia/Hipoapnéia (Antes)        30.508   19.819       45.742       
15.273 






                             Teste das Ordens Assinaladas para PSG 
 
                                      The MEANS Procedure 
 
                                                                  Quartile      Upper      Lower 
Variable     Label                                       Median      Range   Quartile   Quartile 
------------------------------------------------------------------------------------------------ 
PSG_antes    Despertades e microdespertares (Antes)      77.000     55.000    117.000     
62.000 






                                 Dados de TMV e Polissonografia 
 
                               Teste de      Teste de 
                              manutenção    manutenção      Despertades e       Despertades e 
                              da vigília    da vigília    microdespertares    microdespertares 
 Paciente    sde                (Antes)      (Depois)          (Antes)            (Depois) 
 
     1       Negativo             4.15         27.25             304                 78 
     2       Negativo             8.04         30.61               .                    24 
     3       Negativo             8.21         37.22              23                  14 
     4       Negativo             3.00         40.00              70                  60 
     5       Negativo             6.80         32.10              77                  36 
     6       Zona cinzenta     8.03         18.63              83                  5 
     7       Negativo             3.80         40.00              51                  55 
     8       Negativo            10.43         32.20             442                156 
     9       Zona cinzenta    5.18         12.82              117                 56 
    10       Negativo           5.40         27.27               62                  28 
 
 
     Índice de             Índice de        TMV_antes     PSG_antes     IAH_antes 
 Apnéia/Hipoapnéia    Apnéia/Hipoapnéia         -             -             - 
      (Antes)              (Depois)        TMV_depois    PSG_depois    IAH_depois 
 
       16.00                 7.00            -23.10          226           9.00 
             .                   0.92            -22.57            .            . 
        5.05                 0.00             -29.01            9           5.05 
       28.84                 8.70            -37.00           10          20.14 
       65.25                 1.03            -25.30           41          64.22 
       29.44                 0.28            -10.60           78          29.16 
       46.91                 3.80            -36.20           -4           43.11 
       49.00                15.00           -21.77          286         34.00 
       24.08                 5.00             -7.64           61           19.08 
       10.00                 5.45            -21.87           34          4.55 
 
 
 
 
 
 
 
